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[57) ABSTRACT

Method for severing the ends of tubing by feeding the
end of a tube through a die such that its end to be
sheared extends beyond the die while presenting a shear
blade with a pointed end in the interior of the tube end.
After the shear blade is inserted into the tube, relative
vertical movement between the shear blade and the
tube is effected to cause the pointed end to initially
puncture the tube wall adjacent the die. The shearing
blade is thereafter shifted laterally and vertically to
shear remaining portions of the tube wall.

8 Claims, 4 Drawing Sheets
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1
METHOD FOR SEVERING THE ENDS OF TUBING

BACKGROUND OF THE INVENTION

While not limited thereto, the present invention has
particular utility in combination with apparatus for
forming internal threads on the ends of tubing. After the
end of the tube has been expanded, a threaded mandrel
is inserted therein and a die is thereafter forced over the
end of the tube. In this process, which is essentially a
cold extrusion process, the die, as it is forced over the
end of the tube, causes its inner periphery to conform to
the threads on the mandrel. This is followed by rotation
and removal of the mandrel from the tube end, leaving
the cold-formed internal threads intact.

In this process, and as the die is forced over the man-
drel, the resulting extrusion effect elongates the tube
and forms a variable length flashing on its end. This
flashing must be removed subsequently in a shearing
process without deforming the tube end itself.

While the invention is useful in a threading operation
as described above, it will be understood that it also has
application to any manufacturing operation where it is
necessary-to shear off the end of a tube without deform-
ing the same.

SUMMARY OF THE INVENTION

In accordance with the present invention, a new and
improved method is provided for shearing an end from
tubing without deforming the same, the method being
particularly adapted for use with a cold-forming thread-
Ing operation as described above. Specifically, the
method of the invention comprises feeding the end of a
tube through a die such that its end to be sheared ex-
tends beyond the die. At the same time, a shear blade
with a pointed end is presented within the interior of the
tube end. Relative vertical movement between the
shear blade and the tube is then effected to cause the
pointed end to initially puncture the tube wall adjacent
the die. Thereafter, the shear blade is shifted laterally
and downwardly to shear a remaining portion of the
tube wall.

In the preferred embodiment of the invention, the
shear blade is arcuate in configuration except at said
pointed end, and the shear blade is initially moved verti-
cally to cause the pointed end to puncture the tube wall,
the shear blade being thereafter shifted laterally and
downwardly to complete severing of a 180 degree seg-
ment of the tube. Following these steps, the shear blade
18 moved upwardly and displaced about the other 180
degree segment whereby its arcuate surface will com-
plete shearing of the tube along the remaining 180 de-
gree segment of the tube.

In another embodiment of the invention, the shear
blade is generally diamond shaped and initially moves
upward to force a first pointed end through approxi-
mately a 90 degree arc on the periphery of the tube.
Thereafter, it is moved downwardly whereby a second
pointed end shears a diametrically opposite 90 degree
arcuate portion of the tube. The shear blade is then
moved downwardly and laterally in both directions to
shear the remaining 90 degree arcuate portions of the
tube. |

The above and other objects and features of the in-
vention will become apparent from the following de-
tailed description taken in connection with the accom-
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panying drawings which form a part of this specifica-
tion and in which:

FIGS. 1A, 1B and 1C schematically illustrate the
manner in which internal threads can be cold-formed on
the end of a tube, the process being shown in FIGS. 1A,
1B and 1C being particularly adapted for use with the
present invention;

FIG. 2 is a schematic side view of typical apparatus
for shearing tube ends in accordance with the teachings
of the invention: |

FIGS. 3A-3G are end views showing the manner in
which tube ends are sheared in accordance with one
embodiment of the present invention:

FIG. 4 illustrates a hydraulic cylinder arrangement
for actuating the shearing blade to accomplish the
shearing operation in FIGS. 3A-3G: and

FIGS. 5A-SF schematically illustrate another em-
bodiment of the invention wherein a shearing blade of
different configuration is utilized than that shown in
FIGS. 3A-3G.

With reference now to the drawings, and particularly
to FIGS. 1A, 1B and 1C there is shown a method, gen-
erally known in the art, for forming internal threads on
the interior of tubing wherein a threaded mandrel 10 is
inserted into the end of a tubular workpiece 12 along
the direction of arrow 14 once the end of the tube has
been expanded. After the mandrel 10 is inserted into the
end of workpiece 12, a die 16 is forced over the end of
the tubular workpiece 12 along the direction of arrow
18. Since the diameter of the die 16 is less than that of
the expanded end of the tubular workpiece 12, but
greater than that of the mandrel 10, the expanded end of
the tube is forced inwardly and onto the mandrel 10,
whereby the end of the tube is reduced in diameter as
shown in FIG. 1C. At the same time, its inner periphery
is forced onto the threads of the mandrel 10, thereby
forming internal threads on the workpiece 12 as shown
in FIG. 1C. Thereafter, the mandrel is unthreaded from
the end 22 of the workpiece 12, while leaving internal
threads therein. This process is particularly adapted for
use in forming tubular shells for automotive shock ab-
sorbers; however, it also has other applications.

As the die 16 is forced over the end of the tubular
workpiece 12 to reduce the diameter of its expanded
end and form internal threads thereon, the tube end
extrudes outwardly and to the left as shown in FIG. 1C,
thereby forming a flashing 24 of variable length which
must be subsequently removed.

In FIG. 2, one embodiment of the shearing apparatus
of the present invention is shown. Initially, the work-
piece 26, shown without internal threads, is forced
through a die 28 such that the flashing or end to be
removed projects beyond the end face 32 of the die 28.
Workpiece 26 is clamped in place by means of separable
clamp jaws 34; and the shearing blade 36 is inserted into
the tubular workpiece such that its forward end is
slightly behind the forward end face 32 of the die 28.

With reference to FIGS. 3A-3G, it can be seen that in
the particular embodiment of the invention shown, the
shear 36 is provided with inclined shearing surfaces 40
which extend downwardly at angles of about 45 de-
grees from an upper point 38. The lower portion of the
blade 36 is identified by the reference numeral 42 and is
generally semicircular in configuration. The shearing
operation starts by moving the blade 36 upwardly as
viewed in FIGS. 3A-3B. In this process, the point 38
punctures the tube wall, cutting away ears 44 and 46
which project outwardly and away from the tube. Fol-
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lowing upward movement of the blade, it 1s then shifted
laterally to the left as shown in FIG, 3C and is then
moved downwardly as shown in FIG. 3D. In this pro-
cess, less than one half of the tube is sheared by the
lower semicircular shearing edge 42. Following the step
shown in FIG. 3D, the shearing blade 36 is moved

upwardly in FIG. 3E and then to the right as shown in
F1G. 3F. The final step of the process is a downward

movement of the shearing blade 36 to shear the remain-
ing portion of the tube as shown in FIG. 3G, the
sheared portion of the tube being generally an mverted
U-shaped section 48 as shown in FIG. 3G. Following
the steps shown in FIG. 3G, the shearing blade 36 is
then moved into the position shown in FIG. 3A.
Typical apparatus for moving the shearing blade 36 is
shown in FIG. 4. The shearing blade is carried on a
crosshead S0 mounted for vertical reciprocal movement
on shafts 52 and 54 and for transverse or lateral move-
ment on shafts 56 and 58. Engageable with the cross-
head S0 are two vertical hydraulic cylinders 60 and 62
and two horizontal cylinders 64 and 66. The cylinders
60-66, 1n turn, are connected through suitable hydraulic
circuitry to hydraulic logic circuitry 78 to effect the
movements schematically i1llustrated in FIGS. 3A-3G.
Another embodiment of the invention 1s shown in
FIGS. 5A-5F, it being understood that the tube is again
inserted into a die such as die 28 shown in FIG. 2 and
clamped by jaws 34. In this case, the shearing blade 68
is diamond shaped in configuration and has upper and
lower pointed ends 70 and 72 as well as diametrically
opposite side pointed ends 74 and 76. In this embodi-
ment of the invention, the shearing blade is initially
inserted into the tube as before and is thereafier moved
upwardly as shown in FIG. 5B to shear the upper por-
tion of the tube, in much the same way as in the previ-
ous embodiment. Thereafter, the shearing blade 68 is
moved downwardly to shear the bottom of the tube as
shown in FIG. 5C and is then moved upwardly and
back into coaxial alignment with the tube 26 to be
sheared. Following this procedure, the shearing blade
68 i1s moved to the left as viewed in FIG. 5E to com-
pletely shear one half of the tube and is thereafter
moved to the right as shown in FIG. S5F to shear the

other half of the tube. The operation is completed, of
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course, by returning the shearing blade 68 to the posi- 45

tion shown in FIG. SA.

Although the invention has been shown in conjunc-
tion with certain specific embodiments, it will be readily
apparent to those skilled in the art that various changes
in form and arrangement of parts may be made to suit
requirements without departing from the spirit and
scope of the invention.

I claim as my invention:

1. A method for severing the ends of tubing compris-
ing feeding the end of a tube through a die such that the
end of the tube to be sheared extends beyond the die,
pressing a shear blade with a pointed end in the interior
of said end of a tube, causing relative vertical movement
between said shear blade and said tube to cause said
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4.

pointed end to initially puncture and extend exteriorly
of the tube wall adjacent said die, and thereafter shifting
said shear blade from the puncture site about a tube wall
shearing path generally tranverse to the length of the
tube by laterally moving the shear blade from the punc-
ture site and then vertically moving the shear blade to

shear a remaining portion of the tube wall.
2. The method of claim I wherein said shear blade is

arcuate in configuration except at said pointed end.

3. The method of claim 2 wherein said shear blade is
initially moved vertically to cause said pointed end to
puncture the tube wall, the shear blade being thereafter
shifted laterally and downwardly to complete severing
of a 180 degree segment of the tube, and the shear blade
thereafter being moved upwardly and displaced about
the other 180 degree segment to complete shearing of
the tube along said arcuate surface.

4. A method for severing the ends of tubing compris-
ing feeding the end of a tube through a die such that its
end to be sheared extends beyond the die, presenting a
shear blade with a pointed end in the interior of said
tube end, moving said shear blade vertically to cause
said pointed end to initially puncture the tube wall adja-
cent said die, thereafter shearing additional portions of
the tube wall by shifting said shear blade laterally from
the puncture site and then downwardly to shear a por-
tion of the tube wall starting from the puncture pro-
duced by said pointed end, moving said shear blade
vertically upwardly to a position where its pointed end
extends through the puncture previously produced in
the tube wall, and thereafter moving said shear blade
laterally and downwardly in a direction opposite to said
initial lateral movement to shear the remaining portion
of the tube wall.

S. The method of claim 4 wherein said shear blade has
a pointed upper end and a lower arcuate shearing sur-
face.

6. The method of claim 4 including the step of clamp-
ing said tubing after it is fed through said die.

7. The method of claim 4 including the step of ini-
tially expanding the end of the tube thereby creating an
expanded end, inserting a threaded mandrel into said
expanded end of the tube, forcing a die over the ex-
panded end to cold extrude the same while forming
internal threads on the tube end, removing said man-
drel, and thereafter effecting said method of shearing to
remove any flashing at a desired length beyond the
threads thus formed.

8. The method of claim 4 including the step of ini-
tially expanding the end of the tube thereby creating an
expanded end, inserting a mandrel into said expanded
end of the tube, forcing a die over the expanded end to
cold extrude the same while forming a thinner wall on
the tube end, removing said mandrel, and thereafter
effecting said method of shearing to remove any ex-
truded length extending beyond a desired finished
length of the tube end.
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